Materials Safety Division
Integrated Safety Management Plan

Policy Statement

TheMaterials Sciences Division (MSD) has implemented an Integrated Saf ety
Management (ISM) program tha meets or exceedsall of the standadsdescribed in
LBNL inditutiond policy and procedure doauments, induding:

TheRegulationsand Procedures Manud (RPM, PUB-201)

TheHealth and Safety Manud (PUB-3000

Thelntegrated Environment, Health & Safety Management Plan (PUB-3140
The Operating and Assurance Plan (OAP, PUB-3111).

This ISM Plan implements the LBNL Integrated Safety Management program within the
Division. Theplan establishes the mechanisms and management strategies that will
enaure tha al inditutiond EH& S policies and procedures are propely implemented.

Materials Sciences Divison Work on the University of California at Berkeley Campus
Except where noted, this plan applies to work conducted in LBNL facilities butdoes not
apply to work performed by MSD personné onthe campusof the University of
California at Berkeley. In accordance with the Partnership Agreement between UCB and
LBNL Concerning Environment, Health and Sakty Policy and Procedures (March 15,
2004) all campusMSD laboratories implement the ISM program via campusbased
mechanisms with the assistance of the campusOffice of Environment, Safety and Health.

Therequirements described in thisISM Plan apply, as appropriate, to faculty, staff,
matrixed staff, pogdocs, students, participating guests, visitors, users, vendors and
contractors performing work unde the management control of MSD.

Division Safety Management Structure

TheMaterials Sciences EH& S program structure conssts of:

Division Director

Deputy Division Director

Facility/EH& S Manager

EH& S Technician

Building Managers

Facility/EH& S Administrator

Electrical Safety Technician

SRC Representative

Division Safety Committee (representative from each LBNL research group)
Molecular Foundry Safety Subcommittee



* Executive Safety Committee
e EH&SDivisonLiaison
e EH& S DivisonWaste Generator Assistant

Prindpd investigators (PI®) and supavisors are responsble and accountble for
implementation of this ISM plan in their labsand workplaces. PI@ and supevisors may
designae oneor more Qab safety coordinator(s)Oto assist in theimplementation of the
ISM plan and serve as a point of contact for EH& S issues. Guests and users may notbe
so designaed withoutthe approva of theDivison EH& S Manager. However, while
activities can be ddegaed, the ultimate respongbility for implementing thel SM program
cannotbe ddegaed bdow thelevel of Pl/supeavisor.

Line Management Responsibility and Accountability

Prindpd Investigaor® EH& S Responsbilities
All Prindpd Investigators (LBNL and UCB-based) are respongble and accountble to
theDivision Director for ensuring tha all activities are carried outin a safe manne and
in accordance with all Laboratory or UCB EH& S requirements, as appropriate. PI@ are
responsblefor rangeof EH& S fundions induding:
Ensuring EH& S requirements are integrated into all work activities and the
necessary resources/controls are provided in atimely manne to do thework
safely

* Creating and communicating meaningful EH& S expectationsand holding staff,
students and guests accountable for implementing these expectations

* Ildentifyingthe EH& S training requirements and medical surveillance
requirements for ther staff, ssudents, guests and vendors and ensuring that
training and medical evaluaionsare completed in atimely manne.

* Conduding periodic safety walkthroughsof labs offices and other workplaces for
which they are responsble to identify problems in thefacilities, equipment or
work practices.

e Participaingin scheduled lab ingpectionswith theMSD EH& S Technician
(LBNL only) and annudly with the Divison EH& S Manager and EH& S Liaison
(campusand LBNL).

* Prepaing, maintaining and renewing required Formal Authorization Documents

* Managing theaccumulation, storage and disposal of hazardouswaste

* Enauringtha new or significantly modified projects or facilities are reviewed for
hazardsin the planning stage.

e Conduding periodic safety meetingswith supevised staff, students and guests.

* Designdingthefollowing:

Representative/back up for the Division Safety Committee (LBNL only)
Manages/backups for all Satellite Waste Accumulation Areas (SAAS)
Lab Safety coordinators, as necessary

Crane managers, as necessary

@)
@)
@)
@)



Shared Lab Space and User Facilities

Thescientist responsble for lab facilities (at LBNL and onthe UCB campus that are
shared with individuds outside his or her research groupis responsble for ensuring tha
theguest/user has been fully trained and complies with applicable EH& S policies,. The
lab manager may provide required n thejob trainingQor thelinemanager or other's
may providethistraining, butit isthelab managersCresponsbility to prohibit work from
proceeding untl training has been completed. This applies equdly to user facilities
managed by the Division (NCEM, Molecular Fourdry) and labsthat are informally
shared. In genedl, the Division requires guests to follow the same EH& S procedures and
requirements as staff and students. Only the hod/assigned scientist can authorize work to
be peformed by theguest.

Students

TheDivison ISM plan does not distinguish between students and other personné
working in the Division. Students are afforded the same protectionsand assume the same
obligaionswith regard to EH& S as other workersat LBNL. Students mug complete the
same EH& S classes as staff.

Vendors

Division personnéd who request or arrangefor vendor suppott for repar or maintenance
of equipment should meet with the maintenance technician and advise him/her to follow
LBNL EH&S requirements and integrated safety management. The Division provides a
form to be used for this purpose where theequipment is el ectrically powered. Where
additiond information isrequired regarding EH& S requirements, contact the Division
EH& S Manager for suppott.

Matrixed Employees/Employees Workingin Non-MSD Facilities

Matrixed employeesGsupevisors from the home divisionsretain all health and safety
responsbilities for matrixed employees, except where some of theresponsbilities have
been tranderred to the Division throughaforma Memorandumof Undestanding. MSD
personnd will provide opeation-specific training to matrixed indviduds.

Assurance Mechanisms

TheDivison hasimplemented avariety of EH& S assurance mechanisms, as described
bdow.

Project Hazard Guide

MSD has developed a Project Hazard GuideOthat facilitates the hazard evaluaion of
work in laboratories. Central to this processis the Project Hazard Guide Questionnare,
which is completed annudly by each LBNL-based Pl. Theform currently lists 41
potential hazardslikely to be present in Divisonwork. Theresponss onthe
questionnare are reviewed by the EH& S Manager. Postive responses are used to target




hazard evaluaionsand ingectionsof research opeationswhich may require formal
authorization or present hazards abovethe ordinary.

EH& S Component of Performance Appraisal

LBNL staff scientists receive annud performance appraisals. 10% of ther assessment is
based onther EH& S peformance, induding thar peformance in ingections
assessments and reviews conduded during theappraisal year.

One-On-One Meetingswith New Students, Pogdocs and Staff

TheDivision Facility/EH& S Manager meets briefly with each new staff member, GSRA
student and pog docworkingfor MSD at LBNL to review ther planned work, the
answers to the JHQ and discuss the LBNL ISM program. This does not apply to guests,
users or students working exclusvely in UCB laboratories.

Affirmation

All PI@ (LBNL and UCB) confirm their EH& S responsbility at least annudly through
thar signaure onthe MSD Safety Assurance Statement (SAS) which isrequired for all
proposls processed throughMSD. Thetext of thisdoaument to beused in 20067 is
given bdow.

I have reviewed the impact of the component of the research described in this proposal that will be
performed in my laboratories under my direction on the environment and on the health and safety
of the staff, students and visitors who will do the work. | certify the following:

1. Proper procedures, equipment, and facilitieswill be employed and all staff will be
properly trained to carry out this work in a safe and environmentally benign manner. In
determining that all the procedures, permits, authorizations, and/or approvals required for my new
and ongoing projects are in place | consulted with LBNL Pub 3000, the MSD Project Hazard
Guide, or UCB safety guidelines as appropriate.

2. Research in LBNL Main site laboratories. For all my research projects, regardless of
funding source, that are pursued in LBNL space, | have personally inspected all of the laboratory
space under my direction and have given a safety presentation to al of the staff, students, and
visitors under my supervision at least once in the past year and will do so at least oncein the
coming year.

3. Research in UCB laboratories For all my research projects that are funded through
LBNL and pursued in UCB space, | or my designee has personally inspected all of the laboratory
space under my direction at least once in the past year using the appropriate checklist for my UCB
department and has ensured that the completed checklist has been submitted to the appropriate
UCB Department Safety Coordinator with a copy sent to the MSD EHS Administrator. This will
be completed at least once in the coming year.

Calenda of RoutineEH& S Activities

TheDivision has developed an annud calenda scheduling 10 routine EH& S activities
for labs Every month, PI@ are asked to condud 1-3 targeted EH& S activities, such as
ingoecting thar waste accumulation aress, reviewing staff and student training or
verifying ther chemical inventory. TheMSD EH& S Administrator sendsPI@ (and SAA
managers, as appropriate) monthly natices regarding the activities scheduled for tha
month. Use of thistoolsisvoluntary and at thediscretion of thePl.




Ingpectionsand Assessments

Bimonthly Technician Ingpections
Approximately every othe month, theMSD EH& S Technician will ingpect each LBNL-
based laboratory usng a checklist designed specifically for MSD labs As pat of this
ingoection thetechnician will review waste management practices, chemical inventory,
peroxidizable chemical management, laser safety controls, safety signs ventilation
monitor fundion, use of persond protective equipment, and other EH& Sissues. The
technician will communicate problems directly to laboratory personnd and track items
tha cannotbeimmediately corrected in the Corrective Action Tracking System (CATYS).

Technician/Prindpal Investigator Ingoections
Twice ayear theMSD EH& S Technician will peform alaboratory ingpection with the
prindpd investigator. Theingpection will indudethe el ements of the bimonthly
technician ingpectionsas well as reviewing new work, laboratory changes and work
practices. Thetechnician will doaument these joint ingpectionsand track items that
cannotbeimmediately corrected in the CATS daabase.

Wade Accurnrulation Area Ingpections
The EH& S Waste Generator Assistant and the MSD EH& S Technician will condud a
quaterly comprehensve review of the satellite waste accumulation areas in the Division.
TheWaste Generator Assistant ingpects the building 62 waste accumulation area weekly.

Annual Sdf-Assessment Ingection
At least annudly, theMSD EH& S Manager, EH& S Liaison (LBNL or campus as
appropriate) and the Pl will condud a joint ingpection of each laboratory (LBNL and
UCB). For LBNL labsthe EH& S Manager will document these joint ingpectionsand
track items tha cannotbeimmediately corrected in the CATS daabase. For campuslabs
the CampusOffice of Environment, Health and Safety will track issuesidentified during
ingoections

Triennial Managemnent of Environmrent, Sakty andHealth Assessment (MESH)
As required by the SRC, theDivisonwill participate in the MESH review tha evaluaes
management systems and implementation of ISM requirements. Thisreview isrun by the
Safety Review Coungl and typically indudes representatives from the Office of Contract
Assessment (OCA) and EH& S Division. MSD completed the MESH review in 2006.

Program Reviews
TheEH& S Divisonis developing a program review process to examine specific safety
topicsin ddails. Examples would belaser safety, eectrical safety and crane safety. MSD
will paticipae in thisreview program as requested.




Training

LBNL Policy generdly allows:

o New employees, paticipaing guests and students to work for upto 90 caenda
days withoutcompleting required inditutiond training unless thetrainingis
required by aformal authorization doaument.

o Employees, Guests, Students, Contractors with appointments of 30 calenda days
or less are notrequired to complete mog ingitutiond EH& S training and do nat
need to fill outthe Job Hazards Questionnare (JHQ).

o (Dccasiond Guests, Students and ContractorsOare not required to complete
ingitutiond training but mus be unde condant supevision by atrained
individud.

o Traning specified in formal authorization doauments mug be completed prior to
starting work.

MSD has a somewhat different pdicy for training:

o Participaing guests (induding users at the Molecular Foundry and Nationd
Center for Electron Microscopy) whowork at LBNL for fewer than 7 continuous
days may do laboratory work withoutLBNL training or completion of the JHQ
but only unde the continuousline-of-sight supevision of someonewho istrained
for that work.

o New staff, students and pod docs are alowed to work unde line-of-sight
supevisionfor 7 days prior to training or completing the JHQ.

o Dueto thelimited availability of the EHS0604 (HazardousWaste GeneratorQ
class, all people new to LBNL may generate hazardouswaste for 30 days by
completing EHS0623 (HazardousWaste Generator for GuestsQ After 30 days
they mug complete EHS0604to continuegenerating waste.

o This7 day grace peiod does not apply to al training, althoughthe EH& S
Division has not yet clearly defined this distinction in mog cases. By Division
policy this 7 day Qine of sightOproviso does not apply to:

o EHS250serieselectrical safety classesin the EHS250 series

o EHS274,275and 277in the confined space series

o EHS310-315in therespiratory protection training

o EH$410418X-ray machinesafety for opeators, supevisors and
maintenance personnég

o TMF10, Integrating EH& S Into Science at the Molecular Foundry

o MSDO010,Introdudionto EH& Sfor New MSD Students, Staff and Guests

o After 7daysal individuds mug complete the JHQ to facilitate the identification
of training requirements and mug complete therequired training prior to
starting/continuing work for which training is required.

o EHS260,Basic Electrical Hazardsand Mitigations is notrequired for
guestsusers at NCEM and the Foundy whowill not perform work that
potentially exposes them to >50 volts (e.g. equipment maintenance, repar,
condruction). TheMSD EH& S groupwill wave this class in the database after



verifying tha theindividud will not be performing work where he/she will
actudly beexpod to electrical hazards

Training classes subject to the 7 day grace period may bewaved by the supavisor
by providing subdantial evidence to the MSD EH& S Manager demondrating tha
theindividual has equivalent training a another institution. Thefind decisionon
training class waversisthe EH& S Manager .

UCB: Campuspersonnd mug betrained to safely perform thework they will do.
All campusbased students and pog docs mus complete the JHQ. The LBNL
classes tha are recommended by the JHQ process are available to UCB
personnd. Campuspersonnd may betrained by attending LBNL classes, campus
classes, on-thejobtraining or other meansdeemed adequéae by the prindpd
investigator.

Trainingisavailable in anumber of ways, induding:

On-lineat thelnditutiond Training Web Site (e.g., TMF010

Onlineat theMSD web site (e.g. MSD010)

ViaCD available fromthe EH& S Administrator (e.g. EHS060)
Viaattendance at class

By supeavisor exemption. A supevisor may exempt an employee/guest froma
required training classif the employee/guest has already been trained for a
paticular hazard by a combination of prior experience [indudes training classes
taken at other inditutiong and/or on-thejob training. This exemption mug be
proposd to the Divison EH& S Manager.

Medical Surveillance

Few MSD personné arerequired to participate in amedical surveillance program. The
common exceptionsare:

Laser Eye exam (EHS 280) Mug be completed prior to working onaclass 3b or
4 laser system unless unde direct line-of-sightsupavision by a Pl or fully
qudified individud designaed by the PI. Mug be completed within 30 days of
starting work with a class 3b or 4 laser system even if fully supevised
Respiratory protection medical review: Mug be completed prior to starting work
where arespirator is required.

Communication and Feedback

MSD employsavariety of tools to facilitate communication of EH& Sissues.

o Materials SafetyPA short safety bulletin addressing asingle, timely EH& Sissue

Members of the Safety Committee are asked to bring topics to the attention of the
EH& S Manage for consderation as an edition of Materials Safety. Suggestions
may aso come from any Division employee, student or guest.



Division Safety CommitteePRepresentatives fromall LBNL-based research

groupsattend a quaterly Division Safety Committee meeting to review Division
EH& S peformance and incddents, discuss problems and suppot the self
assessment process. The committee is chared by the Facility/EH& S Manager and
indudes the Deputy Director (ex officio), theEH& S Technician, the Electrical
safety technician, building managers and theliaisonsfrom the EH& S Division.
Molecular Foundry Safety SubcommitteeEDrawn from the Division Safety

Committee, the subcommittee indudes representatives from each Foundy
program. It meets on an ad hocbasis.

Research Group MeetingsPEach Pl meets with members of his or her research
groupand EH& Stopics mug bediscussed at least quaterly. At least annudly, the
EH& S Manage will attend oneof these group meetingsto facilitate the safety
discussion

EH& S News BoardsbGlass-endosed bulletin boadsdedicated to EH& S issues
have been indalled strategically in MSD-managed buildings (2, 62,66,67,72,
total of 16 cabinds). These are used to pod timely EH& S information such as the
monthly schedule of EH& S activities and recent editionsof Materials Safety.
Annud Pl meetingbA review of Divison EH& S performance and progpective
look at initiatives for the coming year is presented at the Division Strategic
Planning Meeting every year. All Division PI@ are required to attend this
important meeting.

Hazard Communication SignEM SD has developed a greatly enhanced hazard
communication door signtha is being phased into use, starting in the Molecular
Foundwy. Pls are responsble for maintaining and updaing the hazard
communication sign when the hazards or people change Contact theMSD EH& S
Administrator to have new signscreated and posted.

Institutional EH&S Databases

MSD actively paticipaesin themanagement of Divison daain thefollowing
inditutiond EH& S Databases:

0O O O O O O O

Chemica Management System (CMYS)

Supevisors Accident Andysis Report (SAAR)
Hazards Equipment, Authorizations Report (HEAR)
Corrective Action Tracking System (CATS)

Job Hazards Questionnare (JHQ)

Laser inventory Database

Activity Hazard Document daabase (AHD)



Authorization of Work

Formal Authorization

Approximately 30 Division opaationsare Gormally authorizedOvia Activity Hazard
Documents (AHDs), X-Ray Authorizations Human Subjects Approvas or other
inditutiond mechanism. These authorizationsare contracts between the PI, the Division
and theingitutiontha bindthe Pl to a set of safety conditionsand requirements. These
contracts are inviolate; if the Pl or other's workingin the lab cannotmeet the conditionsof
thework authorization then work mug be sugpended until changes can be madein the
work, controls or authorization doaument.

PI@ are responsble for recognizing when they are planning work that requires formal
authorization and obtaining that authorization prior to startingwork. Theinditutiond
triggesfor forma work authorization can befourd in Pub3000Q theMSD Project Hazard
Guide and the slides from MSD/EHS026 OSM for PI@ and SupevisorsOclass.

Individud prindpd investigaors prepare AHDs. Prindipd investigators may appoint
work leadersto assist in the preparation and maintenance of their AHDs, but they may
not ddegae ther responsbility for these actions AHDs are initially authorized by the
Division Director and annudly reauthorized by the Facility/EH& S Manager. If the scope
of work changes subgantially, resulting in increased hazards the EH& S Manager may, at
his discretion, request the Division Director to reauthorize the AHD. All AHDs will be
tranderred to theon-line AHD daabase before theend of FY 07.

Maintenance of formal work authorizationsis theresponsbility of thePl. ThePl mug
updde hisor her AHDs at least annudly or immediately whenever thework changes
such tha new personnd or hazardsare involved. All researchers, induding users and
guests participating in research tha is authorized viaan AHD mug beadded to the
electronic AHD before starting work (does notapply if theguest is notactudly
performing potentially hazardouswork; does not apply for up to 7 days during which the
user isunde line-of-sight supavision by atrained individud). For theradiological
authorizations(other than X-Ray), it is necessary to notify EH& Sin advance of new or
short term users, guests or students.

Line Management Authorization

Work that falls bdow thethreshold for formal authorization is authorized by the principd
investigators/supeavisors. The Project Hazard Guide Questionnare is onemechanism tha
is used to authorize work. The answers to this questionnare are reviewed by theDivision
Facility/EH& S Manager to ensure that work authorizationsare appropriate and to target
further hazard assessment activities.

Work by users at the Molecular Foundly is authorized by thelead or staff scientist
assignad to thework viathe QVlolecular Foundly Work Authorization Record". It is
anticipaed tha this process will be converted from a paper system to a computer-based
system within FY Q7.



The Molecular Foundry

Each user proposl to the Molecular Foundy is screened by the Division Facility/EH& S
Manage twice to identify EH& S requirements. As pat of theinitial proposl submission
process, the progpective user answers 7 key EH& S questionsthat pertain to high hazard
activities. This allows theidentification of proposed work tha falls outside of the safety
envdopeof thefacility or tha will have significant cog or administrative impacts.

Accepted proposls go througha second, comprehensve EH& S review intended to
identify appropriate training, formal authorization requirements, additiond engineering or
persond protective controls and the need for govenment permits.

TheFoundly scientist responsble for each accepted proposl will authorize thework to
proceed only when al of therequirementsidentified in thisEH& S review have been
implemented. Authorization of work requires the user and the managing Foundry
scientist to coagn a Work Authaorization Record that summarizes the EH& S requirement
and affirmsthat the user has met all of therequirements and will seek further
authorization if the scopeof his or her work changes.

Prior to startingwork in the Foundsy, all users and guests mug complete theon-line
training class TMF010, Ontegrating EH& Sinto Science at the Molecular FoundyQ All
users of class 3b and 4 lasers mug complete theingtitutiond laser training prior to
working directly with lasersin the Foundy.

TheFoundyy isindituting the conseensusdoaument on nano<cale safety developed by the
five DOE Nanoscale Research Centers (Nanosale Saence Research Center:
Approach to Nanonaterial ES&H dated 8/2/06).



